TES "ELECTRONIC POEH" IH THE PHILIPS PAVILION 


ARicb^nd _ of_a_Wo£ld_o£_Wond«r 


The silvery and iustrous Phllipe Pavilion looma before tha 
visitor to the Brusaels 1 International Exhibition like a giant shell 
of bizarra sha pe from soné axotic sea-bed. Involuntarily, tha visitor 
i8 struck and hia attantion capturad by tha gently curving aurfaoas 
of this highly ramarkabla building with ita polntad paaka riaing to 
height of aoma 70 feet«The building-, as well aa tha "Eleotronio Poam" 
parformad in it ; ia tha craation of La Corbusier- tha oalabrated French- 
Swias architect, The Poam is tha Pavilion's only axhibit and in ita 
8yntheais of art and tha latest aclantifio and technlcal aohievements, 
it ia ona show at tha M Expo 1958" that ia really unique» Every day 
thousanda upon thousands of visitors stream into tha Philipa Pavilion 
which. not only for ita daring dasign and extraordinary construction, 
but also for tha strange and axtravagant light-and aound show given 
insida of it* has become ona of tha most discussad attractions of tha 
Exhibition» 

The visitor walks into an almo3t empty enclosure bounded by 
bara and iofty walls that curve ovar his head into saddla surfacas 
finally sweep up to thraa apicas, thus forming narrowing chimneys-, 
as it tara, Surprized, ha gazas about hla, saaking a central pointj 
but tha undarlying idea is difficult to grasp. Peering into tha sani- 
obsourity above, in ona of tha apicas ha suddenly reoognises tha 
larga-acala modal of an atoa* hanging by a acarcely visible thread* 

His glance wandars to a sacond apex- and thara ha diBcovara a nuda 
figura o To start off with, tha visitor is only half awara of what 
ha seas, for tha daathly quiat interior does not yiald up ita sacrat 
at first glanceo At this stage ha vondara vhathar tha modal and tha 
figura ara meant to symbolise Matter and Mind. Is it a question of 
human defencelessnesa faoing tha thraat of dunger? Whila tha observar, 
his haad full of all that ha has sean in othar pavilions, ia still 
asking himaelf what ia goíng to happen, tha "Poam" starts; a wave 
of imagas t sounds, light and colour braake ovar him. 

It only laste alght minutas, this cataract of optical and 
acouatio affacts that, changing sacond by sacord and at avan shorter 
intarvals, fill ud tha soaoe that a momant ago was quita lifeless, 
panatrating into its furthest comerá Gigantic plotures appaar on 
tha asymmatric curvad walls that conversa abova ona's heud. 
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There are birds, fiahes, reptiles, maaka, skeletona, idols, girls 
looking anxioualy upward, buildings and Steel structures are askew* 
muahroom explosiona and ruina, crippled children, but also film-stars* 
inr antor8, toola and many other symbola or acstract conpositiona 
aymbolizing whole epocha. All thia ia intended to repreaent the 
dramatic atory of mankind'a development right up to the preaent day. 

It ia neosocarily a aomewhat aketohy account, but the over all effeot 
of thi8 aelection of pictures ia to make it olear how, ainoe its 
creation, humanity has atruggled for hanaony and happlne88 and 
defended itaelf againat aorrov and catastrophe, how it has been torn 
back and forth between love and hate, between the elevated and 
unattainable ideal and the inevitable irritations of everyday life. 

Le Corbusier'a soonario coapriaea seven pictorial 8equenoea ; 
namely "The Fonnation of the Earth", "Matter and Mind"» "Out of the 
Depths into the Dawn", "Man nade unto himself Gods", "Men build their 
World", "Harmony" and "The Heritage of Posterity". The apotheosis of 
the "Electronic Poem" concems the mission of humanity* the taak of 
preserving what has been acquired and of handing it on to posterity is 
symbolized by the geature of a hand that receives and bestowa. 

If there were nothi n g to see in the pavilion but these black 
and white images, they would not be anything out of the ordinaiy; 
they would be a sort of picture book¿ nothing more and nothing lesa* 

It is only the auxiliaiy elementa provided by electro-acoustics and 
electronic control techniquea that - strange as it may seem - really 
bring the kaleidoacope to life. One half would be pointless without 
the other, and the two things together would be nothing if the whole 
were not taking place inside that mystical architectural shape. It 
is only by virtue of the place where it is staged that the "Electronic 
Poem" ia an instrument of alluaion, interpretaron and pronouncement 
that ia as keen as a surgeon* s acal peí, and as mordant aa many an 
unpalatable truth. 

On entering the Pavilion, the viaitor notices certain dark 
patchea on the walls; they obviously have a purpoae, but what it is 
he ia unable to gueas. They prove to be loudapeakera, from whioh 
eleotronic muaic ia now pouring forth. Heard for the firat time by a 
willing and attentive listonar, it all aounda extremely odd and yet, 
at the same time, thia muaio takes you into a world of wonderj it 
ia rather like a trip to another planet, which makea you frightened 
but curioua. On the other hand, the indifferent visitar heara 
nothing but highly remarkable aound effeots in thia piece of eleotro¬ 
nic musió, for whioh Le Corbuaier left the French compoeer Edgar 
Varéae a free hand, It is made up of rattling and whiatling sound8 ; 
it ia threatening and plaintive by turna, it thunders and it roara. 
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At one point a human voioe is imitated; it is somewhat like 
a coloratura and, like the other sounds, it movea about within the 
encloaed space, from left to right and back, upwards and down again. 

So palpably doea it swing hither and thither that the audlence try 
to follow ita path. You can aee the ir heada moving. At another 
point - when the pioture of the atomio explosión appeara - a thunderous 
roar filia the Pavilion. There are about 400 loudapeakera, and when 
the din from all of them at once atarta to verge on the intolerable , 
the visitor really has a senae of being in the middle of things, and 
almost bel leves he can feel the air trenfcling. Like the images, the 
sounds are conatantly changing, acarcely leaving the listener timo 
to reflect. The human ear ia exhauated by the great number of unuaual 
impresaiono it has to respond to. The volume varias between 40 and 
l^O Phon. The aesthetic scale of these electronic sounds sounds ranges 
from muted music of the spheres (illuatrating the birth of human hope) 
to crashing dissonance (when a cataatrophe enter3 into the plot of the 
drama). 


To the pictorial and acoustic components are added light and 
colour. The picture-and-sound sequences are accompanied by luminous 
effects conjured up out of several hundred red, blue, green, violet 
and yellow fluorescent lempa. At other times immense patches of 
light of complementary or clashing colours are projected by ingenious 
systenB of mirrors on to the walls around the big film pictures at the 
same time, coloured stripes move round the walls; these stripes are 
images of a rotating disc projected by an epidiascope. Once or twice 
there is darkness for a split second and, in the two hollows in the 
roof, the atom modal and the naked figure become visible; irradiated 
with invisible ultra-violet light, they now shine forthand exercise 
their spell on all. But then comea a burst of light from the colour 
organ; the radiance dies away and swells again, or dissolves into 
flashes that hurt the eyes. 

Por thia complicated interplay of a pace, image, aound, light 
and colour. intended to convey a measage and not merely to astonish 
the visitor, it is necessaxy that scene should follow acene with 
almost unimaginable exactitude. The light and aound show adheres to 
a time-table of seconda and fractions of a second. Le Corbuaier called 
this timo-table "minutage", but it would be apter to oall it "secondage". 
During intervala as brief as before-mentioned, suoh and suoh a pioture 
must be acreened, certain sounda must be heard, and the prescribed light 
and colour accompaniments muat be in action. A moment later the acene 
haa changad, but all the componente of the speotacle atill fit together 
aa if made to measure. And so it all continúes right up to the "final 
chord". Compreaaed in this manner, the measage that Le Corbuaier is tiying 
to convey demanda of the visitor much attention and concentration and 
even a oertain mental attitude. 


But the rapíd ohangea of acene are neceaaary if any impresa ion ia to 
be made upon the audienoe, *ho are tired out from their wanderinga 
around the Exhibition, and whoae heada are ati 11 full of the Atomium, 
sputniks, Circarama and the thouaand other technical wondera they 
ha ve witnessed. The aeneationa regia tered on the faces of vis i tora 
are varioua„ The acale of feslinga rangea from profound ahook to 
hilarity, from admiration to aoeptioiam. However, they all agree on 
one pointi the "Electronic Poem" ia faecinating and aatoniahing, 
and must not be mis sed. 



LE CORBÜSlER'S "ELECTRONIC ¿OEM" - THE PHILIPS PAVIL10N 
(Brussels' World Exhibítion 1956) 
by 

JANIS XENAKIS 


Dub to the initiative of Mr Louis Kalff, Director of the depart- 
ment for art vith Philips, the management of the firm contacted 
Le CorbuBier early in 1956 and asked him to design and execute their 
pavilion for the Brussels' World Exhibition. 


"1 should like you to design the Philipe-pavilion in such a way, 
that there is no need for sfcoving even the tiniest manufacture! article. 
That means to prove by most adventurous means, how much we are being 
guided by technical progresa in the field of sound and light effects 
for the future". 

Le Corbusier: "I shall not create a pavilion, but an Electronic 
Poem - a jar, which contents are a concoction of the following poetical 
ingrediente» 


1) light 4 ) rhythm 

2) colour 5) sound 

3) inage b) architecture 

All these componente vi11 represent an organic synthesis accessible 

to the Public, demonstrating at the same time the accessories used by 
Philips in the course of produotion. The Electronic Poem vi11 last 
8 minutes". 

Le Corbusier himaelf combinad light, colour, and imüge. He 
elaborated the optical "textbook", the visual transformation of real 
facts of the presence, ranging from the micro-cosmos of atoma, and the 
machines in factories, to the smiling face of a baby and the chaos among 
the stars. 

Por composing the conplementary music, being unaeparable from 
both the real and the paychic phenomena, Le Corbusier choose one of 
the most prominent contemporary compoaeiB Edgar VarSse, the "young man 
of 70 ", the explosivo forerurmer of sound-disassociation, rhythmic 
distortion and disentagled aelodies. (Duration of this music piece 8 
minutes), i vas allotted a amaller taak by Le Corbusier, to compose 
an interlude. 
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Originally the contour of the pavilion «as planned as a closed 
struc ture with concave, oonvex, and plañe surfaces of wire netting and 
projecting "gun tubes" of cemait, whilst the entire oonstruction 
ohould be fastened by innuneroua suspensions to a atructure, serving 
at the same time aa roof. 

The pavilion holda about 500 persona. Furthermore it aocommodatea 
the projection, light and sound as well aa the thyratron apparatua for 
the automatic release. Musió and sound-effects are recorded on magnetic 
tape. 

In 0ctobar 1956 Le Corbusier asked me to atudy the architectural 
and technical deaign of the pavilion. I had to diacard any preconceived 
idea and atart froin anew to find an architectural solution correspon- 
diíig to thi8 extraordinary combination of artiatic activities. (The 
artiatic componente were defined by Mr Le Corbusier and Mr Kalff). 

The reault of the aialysis fita the following equationa: 

1) Hall for the audience = 500 vi sx tora - standing only 
a) interior surface between 400 and 500 m 2 ("stomach") 
bj Two tube-like corridors for intrance and exit. 

2) Characteristica of the auditorium and electro-acoustics syatem - 
Extremely short reverberation time; avoiding of paralleí aurfaces 
(numeroua poasibilities for reflectiona); no tetrahedrons (rever¬ 
beration throu^i bisection of "diédres”); arched surfaces vith 

*-continiously changing radiua. 

3) Projection of light = 

Receding surfaces, gathering vertical, diagonal, and oblique light; 
movable, catching, receding, and rotating rooms. 

4) Technical construction - 

Plain, well planned, if possible tested surfaces; perhaps self- 
supporting bowla or shells for the ceiling. 

Through personal contact with B. Lafaille and the knowledge of 
hi8 8tudie8, we were already accustemed to conoide and hyperbolic- 
paraboloida. They are the oeana throug^i which the above-mentloned equat¬ 
iona could be soIved. It is logical that a structure consiating of a 
combination of conoids and hyperbolic-paraboloids forma not only a practical 
solution but at the same time a convincing architectural image. 

The reaulting form is both mathematically atrict and plastioally 
organioi 

Pig. 1 - interior 

Pig. 2 - Peaka rosulting from the firat two hyperbolic-paraboloids 
Pig. 3 - The third peak balar.cing and "lifting" the firat two 
Fig. 4 - Elaboration of architectural features. 

The ceiling was intended to be either éorrugated or self-supporting. 
How could auch a construction be realized ? 
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The work took soveral weeks. Aleo many relations had to b© 
•stabliahed in order to find two peraonali tiea, auited for a 
difficult taski One, a physicist (Mr.Vreedenburgh f Profeaaor of 
Mechante8 at the University of Delft), and the other, a construct- 
ion engineer (Mr, Duyater, administrator of the firm STHABED, Bruaaels). 

Within a fortnight, they acconpliahed 

a) the theoretical calculation of the hyperbolic-paraboloid bowla for 
the ceiling$ 

b) anequilebrium te8t by neans of a 8oaIed down model in the laboratory. 

Acoording to theae investigations the ccnstruction of the entire 
pavilion in hyperbolic-paraboloida was poaaible without diffioultiea. 

The bowl3 of the selfsupporting ceiling are of 5 cm conorete. Thus the 
pavilion of the Bruaaels 1 World Exhibition 1958 representa a teohnical 
novelty with regard to the synthetic application of new (hyperbolic- 
paraboloid) surfaces. 

Not often does a team of top technicians and physioista cooperste 
at such a short notice in any architectural work. But here the difficulty 
óf overcoming a mutual ignorance was eliminated. It was the attitude of 
these men, their scientific as well as their technical integrity which 
resultad in a creation never perf oroed before u 

Here I must mentlon not only Mr. Vreedenburgh and Mr. Duyster but 
especially Mr. Kalff, a perspicacious, patient and insistent expert and 
Mr. Tak, the acoustics specialist of Philips. 

Now the Electronic Poem can be freely displayed in ita cocoon of 
revolving spacea. 

in cióse connection with the instructions issued by Le Corbusier 
the technical instructions were thus definedi 

Panoramic acreens, continuously reproducing and resolving pictureB 
apparatus, alternately caating light and dark colours; flaahing effeota, 
ranging from the visible to the invisible area» cinema iIluminationa of 
vaulta and curvad skylinea aflame or frozen to ice; mágica and tragedias 
by optic mean8; plástic ideas of starting life .... All theae countleaa 
meana and effeota keep the audience for 8 minutes of uninterrupted 
performance, wavering between uncertainty and inatantañeous comprehenaion 
tranafers them into a world where they cannot anticípate the aequence 
of light and sound waves. 

By 400 odd loudapeakera, distributed on the inner, absorbing 
surfaces of the pavilion (7500 m 3 ) the aound ie acoustically conducted 
from one polyphoníc sound source to the other. 15 magnetic, automatic 
light and sound tracks direct the total prograame in one ceaseless 
movement. 
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. «. Jí 0 i>híli P? F “ vilion and Le Corbusier's Electronio Foem are an 

8 yn í h68i8 ° f °P tica1 ’ acoufltical, architec 
tural and technical interplay of human capacities. 


I. 1 ) "Stomach” (Inner walls - 500 m*) 

2) Entrance 
5) Exit 

4) Free curves 

IX. 1) Ceiling of inner walls 
First two points 

2) Entrance 

3) Exit 

4) Hyperbola 

5) Joining arch 

6 ) Second point 

7) Hyperboiic paraboloid surface 

8 ) First point 

9) Conoid surface 

10) Free curve 



Entrance 
First point 
Second point 
Third point 

Hyperboiic paraboloid surface 
Joining arch 
Conoid surface 
Free curve ("Stomach") 

The third point supports and holds the 
first two in equilihrium 

Hefinaaent of the orchitectural lines 
First point 
Second point 
Third point 

Tha conoid lines are replaced by 
hyperboiic paraboloids 
Entrance 
Conoid 

Hyperbolio paraboloia 
Free Curve 
Hyperboiic curve 


THE PHILIPS PAYILIOS AT THE ÜRÜSSSLS’ WORLD EXHIBlTlOb 1956 


Technical_RoaIization 


Automatic control 


Le Corbuaier wrote the script of the "Electronic Roem", giving 
Varése complete freedom as regards its composition, with the except- 
ion of two moments for which absence of sound was required. in order 
to arrive at a full automatic control of the performance, a script 
had to be nade on the basi3 of the scenario. This script accurately 
determines every single configuration that has to be executed during 
each of the basic divisions of time in the performance. 

This script, which mi^it be termed the "Score of the basic 
time sections" forma the programe for the ccntrol apparatus. It 
indicates exactly every action this apparatus should govern, in 
order to cali forth the required pieture, colour, and sound effect 
of the moment. Such a programe nust, therefere, contain all coramands 
for every basic time section. 

We speak of "comanda", in the plural, because often several 
operations have to take place simultaneoualy e.g. with the light, 
with the colour, and with the sound. At such moments three conmm ds 
are involved. The programe could be compared with a necklace composed 
of a number of paral leí strings of beads, the beada represen ting the 
commands. This necklace is run along an extended finger, which traces 
it. Every time a bead is touched, a command ia given to the control 
apparatus, by which it ia carried out. 


A lan.'-ruage of its o en 


A command is only effective if it is understood. This aleo 
applies to the commands in the programe for the automatic control, 
its "language" is not spoken or taught by any human being, but 
nevertheless, it is a human invention. It is an electrical language 





Such a command should b© giver, in the form of an electrio aignal 
capable of al terina the position of a relay. It should, therefore, be 
recordad in such a way that this "ele Ctrl cal language" can be read. 

Several recording methods of this kind are known and are fairly 
often used in modern daily life. 

The recording of commands that can be traced for conversión into 
electrioal signáis happena, for instanca, when sound-filns are made 
or when scund is recorded on a tape-recorder. As regards the film, the 
sound is photographically recorded on a narro» strip of the sensitivo 
emulsión, next to the actual picture. Later on, when the film is 
projected, this track, whilst oeing illuminated, runa along a photocell 
which translates the light variations into "electrical language". 

With the tape-recorder, magnatic instead of photographio record- 
ing takes place. Por this purpose the tape is provided with a 
magnetically sensitiva emulsión layer. For record!ng the sound a 
so-cali ed "recording head" is used, a small ring-shaped electro-magnet 
with a narrow air-gap. The alternating current set up by the sound in 
a microphone, after being amplified, is applied as modulation current 
to the coil of the electromagr.et, caasing a vaiying state of magnetism 
in the material of the tape. Por reproduction, an electromagnet of similar 
design, called the "play-'oack head" comes into action, in which the 
reverse procesa takes place. Now the varyicg magnetization of the sound 
track sets up an alternating volt age in the coil aro un d the nngnet, so 
that the track is again read in the form of an electric signal. During 
recording, if necessary, ar. "erasing head" is switched on to erase any 
previous recording, thus delivering a virginal tape an inch or so further 
down. Not only is this type of magnetic recording applied in the popular 
tape-recorders, as used at home, but also in a larger, professional 
versión (employed in air-porta for recording radio Communications, etc.). 
The se machines may take up to 15 tracks on a single tape. 


Perfotape 


For recording the control commands and the sound for the perfor¬ 
mance of the electronic poem, a system combining perforated tape and 
the above-mentioned muí ti-track magnetic tape is used. In tilia 
"perfotape system" the tape is passed through a apecial perfotape- 
machine, two types of which have been installed in the Philips 
Pavilion. 

Por recording the sound a machine for triple-track tape is used 
and for recording the commar.da for the automatic control a machine for 
fifteen-track tape. In the latter each of these tracks can accommodate 
twelve different frequencies, which may be conaidered as signáis. The 
oommand tape is thus capable of giving twelve times fifteen or one 
hundred and eighty different command signáis, whose duration may, 
furthermore, be varied as desired. 



Ti* ohortest aignal lasts about 0.1 second, sufficiently short to direot 
lite ina tantañeously performance all the time. 

Command units behind the perfotape machine have aelective elements, 
•ach oapable of picking up ita own apeoific frequenoy from the whole 
frequency spectrua. 

Theae aeleotive elementa opérate relays, which in tura make the 
neceeaaiy contaots as required by the script, such aa switching on or 
off a given group of light or loudsneakera. Coreaponding to the 180 
choice poBaibilities, also 180 control units are required. With u 
riew to any poaaible breakdown of thia very oomplioated equipment, the 
whole inatallation, with the exception of loudsneakera and lampa, has 
been duplicated, which givea us confidence to run it for aix montha 
on end. 


Mutual interference of coomanda by induction ahould be avoided; 
therefore, each of the control frequenciea used, viz. 10,500 - 8,400 - 
6,700 - 5,350 - 4,300 - 5,450 - 2,750 - 2,220 - 1,750 - 1,400 - 1,125 - 
900 c/s, differs by about 20^ from the adjacent ones. 

The relays for circuitíng the loudapeakera (one for each loud- 
apeaker) are of the type used in telephone exchangea, which type has 
proved ita reliability. Ápart from the relays there are five 4-arm 
rotatoiy selectora, each with 100 contacta, for subseauently circuiting 
the loudapeakera of a group or series with a predeterminad apeed. Thia 
makea it posaible that e g the sound seema to travel round along a 
horizontal series of loudapeakera or that it ariaea from the floar to 
the top of the building. 


Electric coupling 


As mentioned before, at two moments there is a connection between 
the light-, colour-, and projection-play of Le Corbuaier, and Varése'a 
musió, a connection which has consequencea, particularly for the oontrol 
apparatus. The aound has been recordad on a sepárate triple-track tapei 
the location of the silent moment being determinad by the control tape. 
It will be olear, thorefore, that perfect qynchronization of control 
tape and aound tape is required. 

The pie ture muat, furthermore, be projected aimultaneoualy on 
two oppoaite walla by meara of two sets of two protectora in the two 
projection rooma. Tht. aace applies to the four apotlights producing, 
by meana of electrically driven coloured diaca, moving oolour areaa 
on the wall. 
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Coupling all the machines to one and the same spindle seems to 
be the only solution here. In practico, however, this would present 
enormoua nechanical diff iculties. Slectrlcal engineering, however, 
can provide us with an equally effective system of electrlc coupling, 
known as the interlock systeo, which is being used in the pavilion 
for the perfeot synchronization of the perfotape machine and the film 
projectora. Thanks to the same system it is also possible, to start 
all the necessary apparatus by pressing a single push-button on the 
control desk in the central control cabin. The same desk containa a 
number of measuring instrumenta by means of which all routine oh-ioks 
on the installation con be nade. 


Llght and cro.iection 

The moment *he starting button is pressed the sound and command 
tapes as well as the film in ti e protectora should be at the appropriate 
starting point. After starting, a number of synchronous motors, all fed 
from the same generator, ensure a uniform speed, permitting only 
insignificant speed fl uctuations. 

The ligfat is produced by groups of incandescent and of tubular 
fluorescent lampa in additior. to 4 spotlights with coloured dises. 

The inter.sity, the location and, with respect to the star-specked 
ceiling, the movecent of the light, are governed by the control 
apparatt-3. Part of the light-effeets is produced by variation in 
light intensi ty, such as a gradual dimming and brightening of the 
light. This is done with the aid of thyratrons (electronic relay 
'valvas), a systeo also used to control the lighting in cinemas, 
theatres, etc. 

In order, to opérate a lamp or group of lampa in accordance with 
any contingency of the score, up to four relays are necessary: one for 
gradual1y increasing the light intensity, a second one for gradually 
dimming and another two for the ins tantaneous effeets, viz. suddenly 
full on and suddenly off. There is a total of 2 x 30 servo apparatus 
for tronslating the commands of the control tape and 2 x 30 dimming 
apparatus. The pie tures are simultaneously projeoted by means of four 
projectors. Two of these are producing the lar ge pictures on the 
opposite walls, whilst the other two superimpose these with smaller 
pictures at the appropriate plaoes by means of a mirror-system. 


400 Loudsneakera 


No lesa than 400 loudspeakers h*ve been mounted on the walls 
of the pavilion for reproducing Varése 3 oomposition. Apart from that, 
twenty-five 20 W loudspeakers are placed behind the railing, specially 
for reproducing the low tones. Their positiona, and accordingly the 
"path of sound" are more or le3S determinad by the shape of the 
Pavilion. 
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A apecial acoustic arrangecnent of the compoaition, distributad over 
the three aound tracka and control machines, makes it posaible to 
produce aounda differing greatly in their emotional impact upon the 
liatener. The three aound tracka are not only uaed for recording the 
acouatioal performance, but also for diatributing the aound to 
varioua fixed spots, or to let it travel along various paths along 
the wall, the ao-oalled "routea du son". The varioua groupa of 
loudapeakera are fed via 20 (♦ 20 apare) variable amplifiers by 
20 (+ 20 apare) power amplifiers of 120 W, whilst for the low-tone 
loudapeakera an additional 1,000 W amplifier ia available. In the 
interval between two performances, during which the maater control 
apparRtua ia locked and all tapes are being reeled back into their 
atarting positiona, a sepárate installation ia automatically playing 
a compoaition by Xenakis, meanwhile the film protectora are producing 
on the wall a text in three languages explaining the next performance 
to the new audienoe filling the Pavilion. 


The whole installation ia aupplied via a 200 kVA transformar, 
which atepa down the 11,000 V of the high-tenaion maina to 380/220 V. 
For operating the relaya and other auxiliary equipment, as well aa 
for emergency lighting, there ia an accumulator-battery for 60 V 
d.c. with a capadty of 120 ampére-hours. 

A large number of ventilatora has been inatalled for cooling 
the equipment and for air.condi tioning the Pavilion. 





La*« paga (final*) of 
Edgar Varése's score 



•:el 


G) 




lili 


JfP 4 ■* fTT 







La Compos ifion de le Corbus/er e/ ses 
Le minuta re, ps^e 3 _ 
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Installation of the Phillps-Pavilion World-Sxhibition Brussel 


Musió: 


Controla» 


Lighting: 


Fiimpro- 

.jeotion: 


The program-music has been recordad in three channels on a reoorder 
for perforated tape. The muele of eaoh of the channels la fed lnto 
a group of regulating- and power-aapllfiers. 

Oroupa of loudapeake» or singles ones are alternately switched to 
the difierent musio-channels by aeans of relays and rotary-switohes 
of the control-installation. Soino 450 loudspeakers of different 
types are used. 

The oontrolsignal3 are given by means of a recorder for perforated 
tape with 15 channels. The signáis are amplified and distributed 
trough control-units. In this way» 

1) the direct current of the regulating aoplifiers is adjusted 
according to the program 

2) the loudspeakers are switched of and on 

3) the servo-apparatus of the lighting-installation is controlad. 

Electronic dimming-devicas control the intensity of the light of the 
lamp-groups of different colours, according to the momentary adjust- 
ment of the servo-apparatus. 

By means of two film projectors in eaoh of the two operating-boxes the 
films are shown on the walla of the pavilion. SynohroniBm with light 
and music is controlad by the interlock. 

The atarting and supervisión of the program is done on the controldesks. 
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REÍTIFIEQ. 
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Edgar Várese (liifks) en Inrcn.eur Tak bij de apparatu... Marinee de couiponW «lanken hon opwekken voor zijn ‘Poeme electrón..,»e'. 




































































NOMENCLATURE DES IMAGES OPTIQUES 


Cette nomenclature est donnée simplement i titre indicatif. II a paru, en effet, intéressant de donner la 
liste des documents sélectionnés pour le Poéme Electronique, liste qui pourrait déterminer parfaitement les 
bases d'une sorte de musée imaginatif ideal et qui consdtue en elle-méme un choix profond. 

SÉQUENCE I, DE 0* A 60' : GENÉSE - Les singes, le taureau, le toréador, la téte du jour de Michel-Ange, 
une femme s’éveille. 


SÉQUENCE II, DE 61' A 120' : D'ARGILE ET D'ESPRIT - Crines, coquillages, pigncs, quatre savants, téte 
de négre congo, négre maori, négre mayogo, filie mangbetu, la femme couchée de Courbet, art attique, art 
sumérien, l'egypte, dame d'Elche, le masque de César, art celtique, squelette d'homme et dinosaurien, 
tétes et mains de singes, les buffles, les masques eskimo, la gréce : Milo, art de Ceylan, art de la Sibéríe, 
art de Ceylan. 

SÉQUENCE III, DE 121' 1 204' : DES PROFONDEURS A L'AUBE - Yeux de hibou, hibou, pintade, dindon, ceil 
de femme, téte de cigale, requin, coquillages, dieux de la guerre, des pierres, le roi de Dahomey, geso, dieux 
de la guerre, la main du squelette de Cro-Magnon, camps de concentration, jouets guerriers, descente de 
croix de Giotto, un Christ 12% une Nativité de Chartres, une vierge et enfant, l'Angc de l'Annonciatíon, 
Dieu, le grand compatissant, la Vierge de douleur. 

SÉQUENCE IV, DE 205' A 240' : DES DIEUX EAITS D'HOMMES - lie de Piques, téte Ankor, coquillage. le 
Boudha, coquillages, siécle grec, art négre, le Boudha, les mains de Boudha, lie de Piques. 

SÉQUENCE V, DE 241' A 300' : AINSI FORGENT LES ANS - La foule, un ingénieur atomique, travailleur au 
télescope, travailleurs au givre, stratosphére, télescope, soudeur, fonte d'acier, chirurgiens, mineurs, 
cimentiers aux Indes, bceuf de labour, cheval de ferme, les cocasses : Charlot, ainsi que Laurel et Hardy, 
la crémaillére de l'usine, bombardiers, fusée radar, fusée et lune, des enfants inquiets regardent, explosiona 
nucléaires, l'écheveau embrouillé. 

SÉQUENCE VI, DE 301' A 360' : HARMONIE - Les treillis ordonnés de la tour Eiffel, divers éléments et 
piéces meca ñiques de machines, galaxie, éclipses solaires, flammes solaires, les cocasses : Laurel et Hardy, 
deux amoureux sur un bañe, deux amoureux qui s'embrassent, les bébés. 

SEQUENCE VII. DE 361' A 480' : ET POUR DONNER A TOUS - Les 4 gratte-ciels de Paris, la rille hirtute : 
New-York, Ies cités radieuses de Marseille et de Nantes, la ville de Chandigarh aux Indes, le Nautilus et le 
Modulor, gratte-ciel d'Alger, un mur hirsute, une ville hirsute, un mur appareillé, un plan de París; 
Le Corbusier, l'urbanisme d'Alger, Ies routes d'Europe, jeux de deux enfants, la main ouverte, la capitale 
de Chandigarh aux Indes, une femme seuie, un gosse seul, une mémére seulc, un garlón seul, ciochard, 
gosses, un chemin dans la boue, le ballet des bébés. 
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